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TELEGRAPH 
13-Z-1 AND 13-Z-2 TELEGRAPH REPEATERS FOR 
ONE-WAY EXTENSION SERVICE 


1. GENERAL 


1.00 This issue supersedes Issue B. It is re- 

issued to eliminate the need for tvo recti- 
fiers at stations supplying loop current and to 
include installation information for the never 
types of equipment. 


1,01 This section covers the 13-2Z-1 and also the 


peaters are electrically the same and are designed 
to give one-way extension service. The 13-Z-1 
telegraph repeater is self-contained in a metal 
cabinet designed for wall mounting, vhile the 
13-Z-2 telegraph repeater is mounted on an 884 type 
mounting plate for relay rack mounting. 


1.02 These repeaters vere de ise for the purpose 

of furnishing o1 iy on service from 
a belay of one customer to oth ‘ustomers 
desiring thi rvice in those cai where it is 
ary or economical to maké ce ction to 
the main circuit on or near the premises of the 
first mentioned customer. 


1.03 A specific feature of these repeaters is that 

the power supply required in connection with 
their operation need not necessarily be in the same 
location as the repeater itself but can, instead, 
be located in the office of one of the customers 
receiving the extension service. 


P31.917 TELEGRAPH REPEATERS FOR 
Page 1 ONE-WAY EXTENSION SERVICE 


& 
age 2 


2. THEORY OF OPERATION 


2.01 The theory of operation of both of these 

telegraph repeaters for one-way extension 
Service may be understood by referring to Figure 1. 
The figure aseumes neutral operation in the main 
loop. It also essumes one extension loop containing 
two neutral receiving only stations. Note particu- 
larly that the rectifier supplying current to the 
extension loop also supplies bias current to the 
relay of the extension repeater. In the figure the 
rectifier 1s connected to the extension loop at a 
point indicated by "X" on the premises of the first 
extension station. The theory of operation would 
in no way be changed if the rectifier were instead 
connected to the extension loop at the point "Y" on 
premises of the main station. In case the mein 
loop operates poler the bias circuit of the one-vay 
extension repeater cen be opened et the point 
indicated by "Z." 


‘One Way Extension Ast Extension 2nd Extension 
Repeater at Main Station Station 
Staton ' 


To Mam Loop 


FIG 1 
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2.02 When the main loop operates neutral the bias 

winding of the one-way extension repeater is 
used and the general lineup procedure is 
follows: 


(1) With the relay marking adjust resistance 
"B" to obtain the proper operating current 
in the extension loop. 


(2) Now adjust resistance "A" to obtain the 
proper bias current through the relay bias 
winding. 


(3) Adjustments (1) and (2) will affect each 
other because of the internal resistance 

so it will be nece y to re- 

few times in order to obtain 


final values. 


(4) With the relay spacing adjust resistance "0" 
until the bias current in the relay equals 

the final value of the bias ourrent obtained 

above with the relay in the marking condition. 


2.03 When the main loop operates polar the bias 

winding of the one-way extension repeater is 
not used and the general lineup procedure is as 
follow 


(1) With the relay marking adjust resistance "5B" 
to obtain the proper operating current in 
the extension loop. 


(2) With the relay spacing adjust resistance "C" 
so that the current floving through this 
resistance equals the operating current obtained 
in (1). ‘This procedure vill balance the recti- 
fier load for the marking and spacing condition. 
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3. DESCRIPTION 
3.01 ot Type Repeater (13-Z-1 


(a) ‘Te repeater is self-contained in a black 


structed in accordance with part lists, construc- 
tion details and wiring information contained in 
the following Long Lines Department drawings, 
which may be ordered in the usual manner: 


20295-SD-124; Schematic 
20295-T-124;' Wiring Equipment and 
Mounting Details 


(b) Several knockouts are provided in the box; 

any one of these may be utilized for cabling 
the necessary external conductors to the 
terminal strip inside the box. 


unit is designed for vall mounting 
y be mounted on a relay rack, hovever, 
‘by means of tvo steel bars shown on the "1" 


(4) ‘The 13-Z-1 repeater has been superseded 
by the 13-Z-2 type for new installations. 


3.02 Rela: ke Repeater (13-2Z-2 


(a) nis repeater is provided on a mounting 

plate unit 3-13/32" vide for direct 
mounting on a standard relay rack. It is 
assemb: on a 3-13/32" mounting plate in order 
rve space. Some of the parts employed 
differ from those employed in the 13-Z-1 re- 
peater. It is constructed in accordance vith 
part lists, construction details and wiring in- 
formation contained in the following Long Lines 
Department dravings, vhich may be ordered in the 
usual manner: 


20480-SD-124; Schematic 


20480-T-113; Wiring, Equipment and 
Mounting Details 


(bv) This repeater is intended for installation 
on relay racks which are completely en- 
closed in a cabinet or casing such as used at 
Civil Aernautics Administration stations and 
described in Appendix 2 of Section P30.908, 


4. INSTALLATION 


4.01 Extension stations are ordinary neutral re- 
ceiving only stations with the holding 
magnet or the operating windings of their receiv- 

ing relays connected in series with the tip si 
of the loop. See Figure 2 for loop connections 

at stations vhich do not supply evrrent to the loop 
or repeater. 


4.02 When the rectifier for supplying current is 
located et an extension station then that 

station shall be the nearest one, electrically, 

to the repeater and shall be located+on loop No. 1. 

The receiving only machine should be connected 

in either Figure 3 or Figure 4, (which provide for 

continuous operation of the rectifier.) Any 

connections not shown should be normal for equip- 

ment used. Nev installations should be installed 

per Figure 4, 


4.03 The rectifier should be adjusted in 
accordance vith instructions in the "P" 
series of Bell System Practices. 


4.04 Details concerning the required external 
connections for the 13-Z-1 and the 13-Z-2 
repeaters are given in Figures 5 and 6, respectiv 
ly, which are reproduced from 20295-SD-124 and 
284e0sD-12h, “Care should be taken to ensure that 
@ good ground connection is made to terminal 6 in 
the case of the cabinet repeater and to covet etic 1 
on terminal strip B ia the case of the relay rack 
repeater. This is particularly important if the 
rectifier is not located at the main station. 
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4.05 The strapping and connections required to be 

made at the terminal block of the repeaters 
are shown in detail on Figures 5 and 6; informa- 
tion pertaining to the strapping and connections is 
contained in Notes 4, 5, 6, 7 and 8. In connecting 
extension loops to the repeater, care should be 
taken to see that tip conductors are connected to 
odd-numbered terminals on the block and ring con- 
ductors to even-numbered terminals. 


5. LINEUP 


5.01 Limiting conditions applying to extension 

loops and extension stations are given in 
Notes 1 and 3 of Figure 5 or 6. Another limiting 
condition is that not more than tvo repeater inputs 
shall be connected in series with any given main 
loop unless otherwise specifically authorized by 
circuit order. 


5.02 Detailed lineup instructions covering the 
extension repeater and extension stations are 
given in Note 7 of Figure 5 or 6. 


5.03 In connection vith the lineup the current in 

the main loop should be checked and if 
necessary it should be adjusted in the normal 
manner. 


6. INTENANCE 
6.01 The only normal maintenance required is 


routine checking and adjusting of the 215-type 
relay and the auxiliary rectifier output. 


6.02 Before removing the 215-type relay from tl 

repeater the (K) key, which is part of the re- 
peater, should be operated. This will keep the 
main loop closed and vill hold the extension loops 
in a marking condition. After the relay is re- 
inserted the key should be restored to its normal 
position. 
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~ NOTES 


) Not more than § output loops or 4 receiving only stations shall 
be associated vith any one repeater 


Adjust rectifier 1 
of B.8.P. 


The total output loop 1 
repeater shali not excé 


accordance vith instructions in "P* sent 


eh to. 
320 wiles 


4 vith any one 


J) If the rectifier ts located on the premises vith the repeater 
then use "A" wiring. 


If rectifier te to be located at a receiving only station th 

7 uae "BY viring and locate It a the repeater 
fon loop No. 2. In this case the loop length between the Tepeater 
and the rectifier shall net exceed 5 atles 


@ vssin sintestscnn of mston 1 te 5. straps, ¥, 3, ¥ cat Z shout 
te egpuded as seattena’ to seaua suasectinsrese 1° f° E.sgeuld 
MacMbomections ite aes zy fin Soenaed Si atsatdbe aosa za" at 


(7) Use "HT strap when main loop 1s operated neutral. Unter this 
condition adjust the currents in the Tepeater as follove: 


1, With armature of (A) relay on mark adjust (B) res. to give 
Output current of .069:.063 amps. Connect meter im set 
With subs. loop at lug 9 of conn. Dlock 

2. With armature of (A) relay on mark adjust (A) rea. to ety 
Dias current of .0}0-.0325 amps. Connect meter in series 

With bias ckt. at "M" strap cf conn. block 

‘The adjustment of (A) res. changes the loop current #0 

stops 1 and 2 may need to be repeated several tines to 

arrive at final v 

a, Wty armature of (al 
a relay bias current equa! 
Rot. change ad ju 


relay on apace adjust (Cc) res. to give 
to that obtained in 2 above.” Do 
tment of (A) resistor. Connect meter in 


eirouit at *M" atrap of conn. block 


es: 
Ps sin guy 1 operate polar ont “Hf strep. sete tate 
' 


condition aust the currents in the repeater as foliove: 
ay of (A) relay on mark adjust (B) res. to give 
When "B" viring is used connect seter-in 
loop at lug 9 of conn. block. vnen "A" 
yd connect meter in series Vita rectifier at 


MAP strap 
With armature of (A) rglay on apace adjust (C) res. to give 
.060-.065 amps. When “BY viring is 0 
forids vith ciroutt 


connect meter, in 
lug 16 of conn. block. When =A" 
tes vith rectifier at 


@ Linse me rengen of tne vires otwoan the 88-0 F1icer and the 18-2 
Sona: bisek't6'}-L/0'thekans, Bo'ast' saw urees SiaceTsafotet ade 
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The total output Loos 
repeater shall not exe! 


If the rectifier ts located on the preat: 


then use A" wiring. 
If rectifier 1s to be located ing only station then 
use "BY viring and locate tthe repeater 


SE teee Mos dg IiMit Gate the Loop length between the repeater, 


and the rectifier shall not exceed 5 ai! 


"Wf strap vhen sain loop ts operated neutral under this oon 
ition adjust the currents in the repeater as follovs 


2. Mien grmature of (A) relay on park adjust (B) Rea. To 
fe Output @urrent of .089-.063 amps. Connect. meter 
in series vith Subs. loop at Lug 1 ef conn. Bioek B 


2. itn armature of (A) relay on mark adjust (A) ree 
To give bias cureent of .030-.0323 ampe. connect meter in 
rive vith bias ckt. at Watrap of te (A) conn. block. 


3+ The adjustment of (A) Res. changes the loop current #0 
Stepe I and 2 may need to be repeated ral tines to 
arrive at final valuse 


S. With amature of (A) relay on space adjust (6) 
5v0 4 relay bias current aqual to. that obtained 
ot change adjustment of (A) resistor. Connect meter in 

ries vith Dias eirouit at “M strap ef conn. Sicck 


@ nen main Loop 4 operated polar cuit "K atrap under this 


Oondition adjust the currente in the repeater as foiiove: 


2. With armature of (A) relay on mark adjust (B) res. to 
give .060-.063 amps. When "B" viring is used connect meter 
in serige vith aude. loop at Lug 1 of the (B) conn. block: 
When "A" viring 1s used connect meter in series with 
rectifier at Lug 9 of the conn. block B 


2. With armature of (A) relay on space adjust (C) res 
to give .060-.065 ampa. When "B" viring is used connect 
meter in series vith circuit at Lug 8 of conn. block B 
vhen "A" viring used connect meter in series vith 
Feotifier at Lug 9 of the conn. block B. 


Limit the length of the vires betveen the 88-c filter and the 
28-B conn. dlock to 1 1/2 inches do not sev these vires in form and 
Keop st least 1/4 inch from adjacent viring. 

viring. 


